(19) 



Europaisches Patentamt 
European Patent Office 
Office europeerr des brevets 



(12) 



(43) Date of publication: 

17.05.2000 Bulletin 2000/20 

(21) Application number: 99121353.9 

(22) Date of filing 26.10.1999 



(n) EP 1 001 486 A1 

EUROPEAN PATENT APPLICATION 

(51) mtci7: H01Q 1/24, H04B 1/38 



(84) Designated Contracting States: 


(72) Inventor: Kitamura, Toshiyasu 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Yokohama-shi, Kanagawa 245 (JP) 


MC NL PT SE 




Designated Extension Stales 


(74) Representative: Grunecker, Kinkeldey, 


AL LT LV MK RO SI 


Stockmair & Schwanhausser Anwaltssozietat 




Maximilianstrasse 58 


(30) Priority: 11.11.1998 JP 32051598 


80538 Munchen (DE) 


(71) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 




CO., LTD. 




Kadoma-shi, Osaka-fu 571 (JP) 





(54) Built-in antenna for a portable radio and portable radio using the same 



(57) One ridge of an elastic member (3) having a 
rectangular cross-section is placed on a lower case (4) 
so as to contact with the deepest part of the trough there- 
of. Further, a built-in antenna { 1 ) is placed at its mount- 
ing position on the lower case (4) At the time, a feeder 
part (2) of the built-in antenna (1) is placed on another 
ridge without having the elastic member having the rec- 



tangular cross-section bonded. Moreover, a land (9) of 
a printed board (8) is placed so as to contact with the 
feeder part (2). The printed board (8) is fixed at a portion 
not illustrated. The land (9) of the printed board (8) and 
the feeder part (2) are contacted preferably by receiving 
the repulsion of the elastic member (3) having the rec- 
tangular cross-section. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a built-in an- 
tenna to be mounted in a case for a portable radio de- 
vice, in particular, it relates to that capable of providing 
a necessary contact without having a high elastic mod- 
ulus in the metal of the tip part of the built-in antenna, 
utilizing an inclined part provided in the case. 
[0002] Conventionally, configurations shown in FIGS. 
7 and 8 have been adopted for contacting a feeder part 
of a built-in antenna and a printed board. That is, in a 
first conventional configuration shown in FIG. 7, a feeder 
part of a built-in antenna 21 bonded with a lower case 
22 and a printed board 24 are contacted by a pin con- 
nector 23 provided in the printed board 24. 
[0003] In a second conventional configuration shown 
in FIG. 8. a feeder part of a built-in antenna 31 bonded 
with a lower case 32 and a printed board 33 are con- 
tacted according to the tip part of the built-in antenna 31 
having a spring property so as to allow the contact with 
the printed board 33. 

[0004] There is a problem in that a metal with a high 
clastic modulus needs to be used at a portion of the 
feeder part comprising the built-in antenna so as to con- 
tact with, for example, a pin connector provided in a 
printed board as well as the cost is increased for the 
need of mounting the pin connector to the printed board. 
[0005] In the first conventional configuration shown in 
FIG. 7, a problem is involved in that the pin connector 
needs to be provided in the printed board so that the 
cost is increased for mounting the pin connector on the 
printed board. 

[0006] Moreover, in the second conventional configu- 
ration shown in FIG. 8, a problem is involved in that a 
metal comprising the tip part to serve as the feeder part 
of the built-in antenna needs to have a high elastic mod- 
ulus for contacting with the printed board with a prede- 
termined pressure. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, an object of the invention is to pro- 
vide a built-in antenna with a simple configuration with- 
out the need of mounting a special part in a printed board 
for contact nor the need of having a high elastic modulus 
in the metal comprising the lip part of the built-in antenna 
at a low cost. 

[0008] In order to solve the problems, the invention is 
a built-in antenna comprising a feeder part to be mount- 
ed in a case for a portable radio device for contacting 
with a land of a printed board, wherein the case is pro- 
vided with an inclined part, with an elastic member hav- 
ing a rectangular cross-section placed on a V-shaped 
trough provided at the peak of the inclined part, and the 
feeder part is disposed on a ridge part of the elastic 
member having the rectangular cross-section. 



2 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] 

5 FIG. 1 is a perspective view showing the state of 
mounting a built-in antenna according to an embod- 
iment of the invention to a lower case of a portable 
radio device; 

FIG. 2 is a side cross-sectional view showing the 
to state of mounting an elastic member according to 
the' embodiment of the invention to the lower case; 
FIG. 3 is a side view showing the arrangement re- 
lationship between the elastic member and a feeder 
part of the built-in antenna according to the embod- 
is iment of the invention; 

FIG. 4 is a side cross-sectional view showing the 
configuration of the built-in antenna according to the 
embodiment of the invention after completing the 
mounting operation; 
20 FIG. 5 is a side view showing the contact process 
between the feeder part of the built-in antenna and 
the land of the printed board according to the em- 
bodiment of the invention; 

FIG. 6 is a side view showing the configuration of a 
2S conductive spring part of the built-in antenna ac- 
cording to the embodiment of the invention; 
FIG. 7 is. a diagram showing a first conventional 
configuration of a built-in antenna; and 
FIG. 8 is a diagram showing a second conventional 
30 configuration of a built-in antenna. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 [0010] Since a first aspect of the invention is a built- 
in antenna comprising a feeder part to be mounted in a 
case for a portable radio device for contacting with a 
land of a printed board, wherein the case is provided 
with an inclined part, with an elastic member having a 
40 rectangular cross-section placed on a V-shaped trough 
provided at the peak of the inclined part, and the feeder 
part is disposed on a ridge part of the elastic member 
having the rectangular cross -section, it is advantageous 
in that a necessary contact is provided by utilizing the 
45 inclined part provided in the case without having a high 
elastic modulus in the metal comprising the tip part of 
the built-in antenna. 

[0011] Moreover, since a second aspect of the inven- 
tion is the built-in antenna according to the first aspect, 
50 wherein a bonding surface is provided on a shorter side 
of the rectangular cross-section of the elastic member 
so as to be bonded to one side of the V-shaped trough 
provided at the peak of the inclined part, it is advanta- 
geous in that the amount of labor can be saved in bond- 
55 ing to the case by providing the bonding surface on a 
shorter side of the rectangular cross-section of the elas- 
tic member. 

[0012] Furthermore, since a third aspect of the inven- 



EP 1 001 486 A1 



25 



30 



35 



40 



45 



50 



2 



3 

tion is the built-in antenna according. to the first aspect, 
wherein the inclined part of the case serves also as an 
inclined part for forming a hole for a strap, it is advanta- 
geous in that a plurality of inclined parts need not be 
provided by using the same part for different purposes. 
[0013] Moreover, since a fourth aspect of the inven- 
tion is the built-in antenna according to the first aspect, 
wherein the elastic member having a rectangular cross- 
section is a silicone sponge with a high expansion ratio, 
it is advantageous in that a necessary contact is provid- 
ed without having a high elastic modulus in the metal 
comprising the tip part of the built-in antenna 
[0014] Furthermore, since a fifth aspect of the inven- 
tion, is the built-in antenna according to the first aspect, 
wherein a holding rib is provided upright in the case for 
holding the printed board after the land of the printed 
board contacts with the feeder part of the built-in anten- 
na and the elastic member ensures a certain compres- 
sion amount, it is advantageous in that the printed board 
can be held by the holding rib provided in the case. 
[001 5] Moreover, since a sixth aspect of the invention 
is the built-in antenna according to the first aspect, 
wherein the feeder part of the built-in antenna is provid- 
ed slidably on the land of the printed board with a certain 
distance during the period the printed board contacts 
with the holding rib provided upright in the case after the 
land of the printed board contacts with the feeder part 
of the built-in antenna and the elastic member ensures 
a certain compression amount, it is advantageous in that 
the contact portion is cleaned by the slide of the feeder 
part on the land with a certain distance. 
[001 6] Furthermore, since a seventh aspect of the in- 
vention is a portable radio device comprising the built- 
in antenna according to any of the first aspect to the sixth 
aspect, it is advantageous in that a portable radio device 
can be produced at a low cost. 

[0017] Hereinafter an embodiment of the invention 
will be explained with reference to FIGS. 1 to 6. 
[001 8] FIG. 1 is a perspective view of a built-in anten- 
na according to the embodiment of the invention to be 
mounted onto the lowercase of a portable radio device. 
In FIG. 1 , an elastic member 3 is bonded to a V-shaped 
trough provided at the peak of an inclined part of the 
lower case 4. Then, the built-in antenna 1 is mounted to 
a predetermined position of the lower case 4. Further- 
more, a printed board 8 is held by a holding rib 6 pro- 
vided upright on the lower case. At the time, a land 9 of 
the printed board 8 contacts with a feeder part 2 of the 
built-in antenna so that a certain compression amount 
is ensured by the elastic member 3. 
[0019] FIG. 2 is a side cross-sectional view showing 
the state of mounting the elastic member according to 
the embodiment of the invention to the lower case. A 
bonding member 5 is mounted on a shorter side of the 
rectangular cross-section of the elastic member 3, and 
a ridge of the elastic member 3 is contacted with the 
deepest part of the V-shaped trough provided at the 
pea k of the inclined part of the lower case 4. As the elas- 
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tic member 3 having a rectangular cross-section, a sili- 
cone sponge with a high expansion ratio can be used 
preferably. 

[0020] FIG. 3 is a side view showing the arrangement 
s relationship between the elastic member and the feeder 
part of the built-in antenna according to the embodiment 
of the invention. The feeder part 2 of the built-in antenna 
t is placed on another ridge of the elastic member 3 
mounted as shown in FIG. 2. 

[0021] FIG. 4 is a side cross-sectional view showing 
the configuration of the built-in antenna according to the 
embodiment of the invention after completing the 
mounting operation. In FIG. 4, it is observed that a land 
9 of the printed board 8 and the feeder part 2 of the built- 
in antenna 1 are contacted while receiving the repulsion 
of the elastic member 3 at the ridge part of the elastic 
member 3. At the time, the printed board 8 is held by the 
holding rib 6 as well as it is fixed at a portion not illus- 
trated. 

[0022] Although the inclined part provided in the lower 
case 4 is used also as the inclined part for forming a 
hole 7 for putting a strap through in the configuration 
shown in FIG. 4, it is not limited thereto, but the inclined 
parts can be provided independently. In FIG. 4, it is ob- 
served that the strap 10 is inserted through the hole 7 
for the strap. 

[0023] FIG. 5 is a side view showing the contact proc- 
ess between the feeder part of the built-in antenna and 
the land of the printed board according to the embodi- 
ment of the invention. In FIG. 5, the feeder part 2 of the 
built-in antenna is provided slidably on the land 9 of the 
printed board for a distance A such that the contact por- 
tion of the feeder part 2 is cleaned thereby so as to allow 
the contact of the feeder part 2 of the built-in antenna 
and the land 9 of the printed board 8 in the cleaned state. 
[0024] FIG. 6 is a side view showing the configuration 
of a conductive spring part of the built-in antenna ac- 
cording to the embodiment of the invention. In FIG. 6, 
the conductive spring part of the built-in antenna com- 
prises a thin sheet metal 13 as a metal at the tip part. 
An insulating sheet 1 2 is bonded onto the thin sheet met- 
al 13 except the tip part. Furthermore, a bonding mem- 
ber 11 is provided below the thin sheet metal 13 for 
bonding to the lower case 4. 

[0025] Since a built-in antenna according to the inven- 
tion with the above-mentioned configuration comprises 
a case provided with an inclined part, with an elastic 
member having a rectangular cross-section placed on 
a V-shaped trough provided at the peak of the inclined 
part, and the feeder part is disposed on a ridge part of 
the elastic member having the rectangular cross-sec- 
tion, it is advantageous in that a necessary contact is 
provided by utilizing the inclined part provided in the 
case without having a high elastic modulus in the metal 
comprising the tip part of the built-in antenna. 
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Claims 



1. A built-in antenna comprising: 



a case for a portable radio device; 



5 



a feeder part to be mounted in said case for 
contacting with a land of a printed board, 
wherein 

said case is provided with an inclined part, io 
with an elastic member having a rectangular cross - 
section placed on a V-shaped trough provided at the 
peak of the inclined part, and 

said feeder part is disposed on a ridge part of 
said elastic member having the rectangular cross- *5 
section. 

2. The built-in antenna according to Claim 1 , wherein 

a bonding surface is provided on a shorter 
side of the rectangular cross-section of said elastic 20 
member so as to be bonded to one side of the V- 
shaped trough provided at the peak of the inclined 
part. 

3. The built-in antenna according to Claim 1 , wherein 25 

the inclined part of said case serves also as 
an inclined part for forming a hole for a strap. 

4. The built-in antenna according to Claim 1 , wherein 

said elastic member having a rectangular 30 
cross-section is a silicone sponge with a high ex- 
pans ion ratio. 

5. The built-in antenna according to Claim 1 , wherein 



a holding rib upright in said case for holding 
said printed board after the land of said printed 
board contacts with the feeder part of said built-in 
antenna and said elastic member ensures a certain 



6. The built-in antenna according to Claim 1 , wherein 

the feeder part of said built-in antenna is pro- 
vided slidably on the land ol said printed board with 
a certain distance during a period that said printed *s 
board contacts with said holding rib provided up- 
right in said case after the land of said printed board 
conlacts with the feeder part of said built-in antenna 
and said elastic member ensures a certain com- 
pression amount. so 

7. The portable radio device comprising the built-in an- 
tenna according to any one of Claims 1 to 6. 



said case includes: 



35 



compression amount. 
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